Differential effects of antidepressants on glucocorticoid receptors in human primary blood cells and human monocytic U-937 cells.
A number of data support the assumption that antidepressants (ADs) normalize the altered function of the hypothalamic-pituitary-adrenocortical (HPA) system involved in the pathophysiology of depressive disorder via direct effects on glucocorticoid receptors (GRs). In the present study, we examined the tricyclic ADs desipramine (DESI) and imipramine (IMI), the noradrenaline reuptake inhibitor maprotiline (MAPRO), and the noradrenergic and specific serotonergic AD (NaSSA) mirtazapine (MIR) for their effects on GR expression in primary human leukocytes and in monocytic U-937 cells. Semiquantitative RT-PCR indicated that the ADs exert differential effects on GR-mRNA levels in both primary human leukocytes and U-937 cells: whereas MAPRO and IMI did not induce pronounced changes in GR-mRNA levels, DESI and MIR significantly decreased the amounts of GR-mRNA in both cell systems. Further characterization of the effects of MIR revealed a time dependency of the regulation with an initial increase of GR-mRNA levels above control levels after 2.5 h of treatment and a decrease after 4, 24, and 48 h of incubation. A dose-response analysis demonstrated maximal effects of MIR at a concentration of 10(-7) M. Immunohistochemical studies showed that MIR increased the GR protein levels in a time-dependent manner and that this upregulation appeared earlier by additional treatment with dexamethasone (DEX). A translocation of the GR protein from the cytoplasm to the nucleus was induced between 24 and 48 h of treatment with MIR and MIR/DEX, respectively. Taken together, our data further support the assumption that ADs influence the neuroendocrine and immune system via effects on cellular GRs.